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Fig. 1 



10 19 23 37 46 55 

5' CTG GGC ATG CTG GGC AAC GCC CTG GTC TOT CAT GTC ATC TIC AAG AAC CAG CGA 



Val Cys His Val lie Phe Lys Asn Gin Arg 

64 73 82 91 100 109 

ATG GAC TCG GCC ACC AGC CTC TTC ATC GTC AAC CTG GCA GTT GCC GAC ATA ATG 

Met His Ser Ala Thr Ser Leu Phe lie Val Asn Leu Ala Val Ala Asp lie Met 

118 127 136 145 154 163 

ATC ACG CTG CTC AAC ACC CCG TTC ACT TTG GTT CGC TTT CTG AAC ACC ACA T3G 

lie Thr Leu Leu Asn Thr Pro Phe Thr Leu Val Arg Phe Val Asn Ser Hir Trp 

172 181 190 199 208 217 

ATA TTT GGG AAG GGC ATG TGC CAT GTC AGC OGC TIT GCC CAG TAC TGC TCA CTG 

lie Phe Gly Lys Gly Met Cys His Val Ser Arg Phe Ala Gin Tyr Cys Ser Leu 

226 235 
CAC GTC TCA GCA CTG ACA 3" 



His Val Ser Ala Leu Thr 
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Fig. 2 



9 18 27 36 45 54 

GAG CCA GCT GAC CTC TIC TCG AAG AAC CTC GAC TTG CCC ACC TIC ATC CTG CTC 

Glu Pro Ala Asp Leu Phe Trp Lys Asn Leu Asp Leu Pro Thr Phe lie Leu Leu 

63 72 81 90 99 108 

AAC ATC CTG CCC CTC CTC ATC ATC TCT GIG GCC TAC GTT COT GTG ACC AAG AAA 

Asn lie Leu Pro Leu Leu lie He Ser Val Ala Tyr Val Arg' Val Thr Lys Lys 

117 126 135 144 153 162 

CTG TOG CTG TGT AAT ATC ATT CTC GAT GTG ACC ACA GAG CAG TAC TIT GCC CTG 

Leu Trp Leu Cys Asn Met He Val Asp Val Thr Thr Glu Gin Tyr Phe Ala Leu 

171 180 189 198 207 216 

v CGG CCC AAA AAG AAG AAG ACC ATC AAG ATG TIG ATC CTC GTG GTA GTC CTC TTT 

Arg Pro Lys Lys Lys Lys Thr He Lys Met Leu Met Leu Val Val Val Leu Phe 

225 234 
GCC CTC TGC TGG TTG CCT CTC GAC 3 1 

Ala Leu Cys Trp Leu Pro Leu Asp 
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Fig. 4 
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Fig- 5 



10, 20 ^ _30 40 50 

P 63A2 1 VCmrrPKNQR MHSATSLFX$ NIAV^DIMlS LtStBFTLVR* H^IST^fGK 50 

p30731 1 IKM^S^Q^ MH^SlSfg i& AVaDI MXT! U&r^LVg ^fe^^TCK 50 

, 50 70 80 90 100 

P63A2 51 g23CH7SRFaC? YCSUVJSfSv 100 

P30731 51 ^S&Md t^iS^S! LTAIAVDRHQ VIMHPLKPRI SITKGVIYIA 100 

110 120 130 ' 140 _ 150 

p63A2 101 EP * ADlJv^LDli 150 

O P30731 101 VIWVMATFFS LPHAICQKLF TFKYSEDIVR SLCLPDFPEP; ^LPWKYLDli 150 

= Io0 _ _ _170 j ^ 180 190 200 

p63A2 151 PTFXLtNlL'g QlIXSVAWrf OTKXLWLCNM B/DVXTEQYF AL'feKKKKTI 200 

Nj P30731 151 ATFILLYLLP. WlZSj^B* W^mMW &V^S£& g^gOOTy 200 

?1 _ __210 220 230 240 250 

"1 p63A2 201 KZCMLVOTH 250 

^ P30731 201 &£tt/I&^5 250 



Fig. 7 
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Fig. 8 




1234 567 89 



vi land; 63U—63L 

lane 2; U1~63U 

P Lane 3 ; U1-63L 

m lane 4; U2-63U 

p lane 5 ; U2~63L 

J lane 6; L1~63U 

q lane 7 ; L1~63L 

rjj lane 8; L2-63U 

lane 9; L2~63L 



Fig. 9 



10 20 30 40 50_ 

53X2-5* . SEQ GGGCCCCCCTTACACCCTTTGTGATTGAGATCCGGGGTTTC-AAGGGGTGC jATGiATGl AAG 

MUSGIR. DNA GGGCTTCCTCTGTGCCCCGTGCCCCTCGCTCCCAGGCTCCCTCTGTGGTGTGGACTCCTC 
130 140 150 160 170 180 

50 70 80 90 100 110 

63A2-5* . SEQ gag(t^ccaca^agcagggctttcaccgtggggttctgggactcagcgccg$ag):6C 

MUSGIR. DNA TAGCCCGGTGCGCTCAGC — CCCTCGCACC-CAGCCTCCAGGCACAGAGCCCGGCAGGGA 
190 200 210 220 230 240 

1 20 1 30 1 40 1 50 1 50 1 70 

&3A2-5* . SEQ TTCCTGCCCACA A A GTTCTCC CAGGGGAGGGGTGGCTCCTGCA A AlATGi GTCCCTC A CCTC 
: : : : : : : : : : : : ; : :::::::: : : 

MUSGi R» DNA GCTCAGCCC TTGTGCCTAGAGCTGCAGTGGCT-GGACjATSAAGGTTCCTCCTGTC 

v 250 250 270 280 mouse GIR 

1 80 190 200 2 1 0 220 230 initiation codon 

63A2-5* . SEQ TTGCTGCTCTGTCTCCTCCCCTTGGTGCGAGCCACCGAGCCCCACGAGGGCCGGGCCGAC 

MUSGI R. DNA CTGCTTCTCTTTCTTCTGTCCTCAGTGCGAGCTACTGAGCAACCGCAGGTCGTCACTGAG 
300 310 320 330 340 350 



240 250 260 270 280 290 

53A2-5' . SEQ GAGCAGAGCGCGGAGGCGGCCCTGGCCGTGCCCAATGCCTCGCACTTCTTCTCT7GGAAC 

MUSG I R. DNA CATCCCAGCATGGAGGCAGCCCTGACCGGGCCCAACGCCTCCTCGCACTTC TGGGCC 

360 370 380 390 400 410 

300 310 320 330 340 350 

63A2-5' . SEQ AACTACACCTTCTCCGACTGGCAGAACTTTGTGGGCAGGAGGTGCTACGGCGCTGAGTCC 

MUSGi R. DNA AACTACACTTTCTCTGACTGGCAGAACTTCGTGGGCAGGAGACG7TATGGGGCCGAGTCC 
420 430 440 450 460 470 

360 370 380 

63A2-5' . SEQ CAGAACCCCACGGTGAAAGCCCTGCTC 

: : : : :X 

MUSG I R. DNA CAGAACCCCACGGTGAAAGCACTGCTC 
x 480 490 500 



Fig. 10 



10 20 30 40 5G 60 

0R1B-F. SEQ TTGCCCCTCCYCATCATCTCTGTGGCCTACGCYCGTGTGGCCAARAAACTGTGGCTGTGT 

MUSG I R. DNA CTTCCACTCTTCATTATCTCAGTGGCCTATGCTCGTGTGGCCAAGAAGCTGTGGCTCTGT 
1030 1040 1050 1 060 1070 1080 

70 SO 90 100 110 

OR 1 6-F. SEQ AATATGATTGGCGATGTGACCACAGAGCAGTACTTTG-CCTKCGGCGCAAAAAGAAGAAG 

MUSG I R. DNA AAC ACC ATTGGC GACGTG A CC AC AG AGCAGT AC CTCGCCCTGCG A CGC A AG A AG A AG ACC 
1090 1100 1110 1120 1130 1140 

120 130 140 150 160 170 

OR1 SEQ ACCATCAAGATGTTGATGCTGGTGGTAGTCCCCTTTGCCCTCC6CTGGTTCCCCCTCAAC 

MUSG I R. DNA ACCGTGAAGATGCTGGTGCTTGTGGTAGTCCTCTTTGCCCTCTGCTGGTTCCCTCTCAAC 
1150 1160 1170 1180 1190 1200 

180 190 200 210 

OR16-F^SEQ TGCTACGTCCTCCTCCTGTCCAGCAAGGTCATCCGC 
: : : : : ::::::::: :::::::::::: : : : :X : 

MUSG 1 R» DNA TGCTATGTCCTCCTC7TGTCCAGCAAGGCCATCCAC 
1210 1220 1230 1240 
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Ml ; 4X174 /Hindi 
M2 ; A/Styl 

lane 1 ; 63U— Anchor Primer 
lane 2 ; 63-6— Anchor Primer 
lane 3 ; 63-7— Anchor Primer 
lane 4 ; 63-6 —Anchor Primer 
lane 5 ; 63-7— Anchor Primer 
lane 6 ; 63-8— Anchor Primer 



Primary PCR 
Secondary PCR 
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Fig- 13 



about 3Kb 




1 2 3 4 5 6 



lane 1 ; 63U~ Anchor Primer" 
lane 2 ; 63-6— Anchor Primer 
lane 3 ; 63-7— Anchor Primer 
lane 4 ; 63-6— Anchor Primer" 
lane 5 ; 63-7— Anchor Primer 
lane 6 ; 63-8— Anchor Primer 



Primary PCR 
Secondary PCR 



14/19 



Fig. 14 



10 20 30 40 50 60 

63A2-3' . saq CCCTCTGCTGGTTCCCCCTCAACTGCTACGTCCTCCTCCTGTCCAGCAAGGTCATCCGCA 
X::::::::::::::: ::::::::: :::::::::::: ::::: :: 

MUSG I R. DNA CCCTCTGCTGGTTCCCTCTCAACTGCTATGTCCTCCTCTTGTCCAGCAAGGCCATCCACA 
1190 1200 1 2 1 0 1220 1 230 1 240 

to ao 90 ioo no 120 

63A2-3* . saq CCAACAATGCCCTCTACTTTGCCTTCCACTGGTTTGCCATGAGCAGCACCTGCTATAACC 

MUSG I fl. DNA CCAACAATGCCCTCTACTTTGCCTTCCACTGGTTTGCCATGAGCAGTACTTGTTATAACC 
1250 1250 1270 1280 1290 1300 

130 140 150 160 170 180 

S3A2-3' . saq CCTTCATATACTGCTGGCTGAACGAGAACTTCAGGATTGAGCTAAAGGCATTACTGAGCA 

MUSG 1 R. DNA CCTTCATCTACTGCTGGCTCAATGAGAACTTTAGGGTTGAGCTTAAGGCATTGCTGAGCA 
1310 1320 1330 1340 1350 1350 

190 200 210 220 230 240 

63A2-3' . saq TGTGTCAAAGACCTCCCAAGCCTCAGGAGGACAGGCCACCCTCCCCAGTTCCTTCCTTCA 
v : : ; : : : : : : : : :::::::: : : : : : ::::::: ::::::::::::::::::::::: 

MUSG I R. DNA TGTGCCAAAGGCCACCCAAGCCGCAGGAAGACAGGCTACCCTCCCCAGTTCCTJCCTTCA 
1370 1330 1390 1400 1410 1420 

250 260 270 280 290 300 

63A2-3' . saq GGGTGGCCTGGACAGAGAAGAATGATGGCCAGAGGGCTCCCCTTGCCAATAACCTCCTGC 

MUSG I R. DNA GGGTGGCATGGACAGAGAAGAGCCATGGTCGGAGGGCTCCACTACCTAATCACCACTTGC 
1430 1440 1450 1460 1470 1480 

310 320 330 340 350 360 

63A2-3' . saq CCACCTCCCAACTCCAGTCTGGGAAGACAGACCTGTCATCTGTGGAACCCATTGTGACGA 

MUSG 1 R. DNA CCTCTTCCCAGATCCAGTCTGGGAAGACAGATCTGTCATCTGTGGAACCCGTTGTGGCCA 
1490 1500 1 5 1 0' 1 5 20 1 530 1 540 

370 380 390 400 410 

* 63A2-3* . saq TGAGT(f^A AG AG GTTGGGA AG AGGGAGTGGGAGGGG TCTGT-CTC-CAC-CTG A GGC AG 

MUSG I R. DNA TGAGT<®GGAAAGCT-GGAAGTTGGTGGGGGAGGGTTCTTTCCTCTCACAATTGACCAG 
,o»c CItt stop codoa 1550T 1560 1570 1580 1 590 1 500 

420 430 440 450 460 470 

S3A2-3* . saq GGA — AAGAGAG-CC7ATTCTCACACATGATC-TTCAGAGTGCTGGAAACACACTCCTGC 

MUSG I R. DNA ACACTAACAGAGTTGGAAAGTAACACAGAAGCAGTGAGA-TGCTTGGGTTCCTAGGAACC 
1610 1520 1630 1540 1550 1560 

480 490 
63A2-3* .'saq AGAAGCTGTAGGACTCTTGAAT 



MUSG I R. DNA TGTCCAGCCCCATCTGATTTGC 
1670 1630 
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Fig. 15 
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1.34 kb 



3 tS 27 36 45 54 

ATG GTC CCT CAC CTC TTG CTG CTC TGT CTC CTC CCC TTG GTG CGA GCC ACC GAG 



Met 


Val 


Pro 


His 


L 9U 


Leu 


Lau 


Lau 


Cys 


Lou 


Leu 


Pro 


L 9U 


Val 


Arg 


Ata 


Thr 


Glu 


CCC 


CAC 


63 
GAG 
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CGG 


72 
GCC 


GAC 


GAG 


81 
CAG 


AGC 


GCG 


30 
GAG 
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GCC 


99 
CTG 


GCC 


GTG 


103 
CCC 


Pro 


His 


Gtu 


Gly 


Arg 


Al a 


Asp 


Gf u 


Gin 


Ser 


Al a 


Giu 


Ala 


Ala 


La u 


Ala 


Val 


Pro 


AAT 


GCC 


t 17 
TCG 


CAC 


TTC 


126 
TTC 


TCT 


TGG 


135 
AAC 




T kC 
1 AL 


144 




T f* f* 

TCC 


153 
GAC 


TGG 


CAG 


152 
AAC 


Asn 


Ala 


Ser 


His 


Phe 


Phe 


Sar 


Trp 


Asn 


Asn 


Tyr 


Thr 


Phe 


Sar 


Asp 


Trp 


Gin 
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TTT 


GTG 


1 7 1 
GGC 


AGG 


AGG 


180 
CGC 


TAC 


GGC 


139 
GCT 


GAG 


TCC 


198 
CAG 


AAC 


CCC 


207 
ACG 


GTG 


AAA 


2t8 
GCC 



Phe Val Gly Arg Arg Arg Tyr Gly Ala Glu Sar Gin Asn Pro Thr Val Lys Ala 



225 234 243 252 251 270 

CTG CTC ATT GTG GCT TAC TCC TTC ATC ATT GTC TTC TCA CTC TTT GGC AAC GTC 



Leu Leu lie Val Ala Tyr Sar Pha He lie Val Pha Ser Leu Phe Gly Asn Val 

279 233 297 306 3 1 5 324 

CTG GTC TGT CAT GTC ATC TTC AAG AAC CAG CGA ATG CAC TCG GCC ACC AGC CTC 

Leu Yal Cys His Val lie Phe Lys Asn Gin Arg Met His Ser Ala Thr Ser Leu 



333 342 351 360 369 378 

TTC ATC GTC AAC CTG GCA GTT GCC GAC ATA ATG ATC ACG CTG CTC AAC ACC CCC 



Phe 


1 la 
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1 le 
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La u 


Leu 


Asn 


Thr 


Pro 


TTC 


ACT 


387 
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Arg 
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Trp 


I ( e 
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Gly 


Lys 


Gly 


Met 


Cys 


CAT 


GTC 
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450 
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GCC 
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Pha 


Ala 


Gin 


Tyr 


Cys 


Sar 
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495 
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GCT 
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Gly 
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1 1 a 


Trp 
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Met 


Ala 


Thr 
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621 
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TCA 


CTC 


CCA 


CAT 


GCT 
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TGC 


CAG 


AAA 


TTA 


TTT 


ACC 


TTC 


AAA 


TAC 


AGT 


Pha 
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Leu 
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Lys 


Leu 
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Phe 


Lys 
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Sar 
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702 


GAG 


GAC 


ATT 
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TCC 
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TGC 


CTG 


CCA 


GAC 
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CCT 
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GCT 


GAC 
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Glu Asp Me Yal Arg Sar Lau Cys Leu Pro Asp Phe Pro Glu Pro Ala Asp Leu 



Fig. 17 
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1 1 T 
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Ala 
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Ala 
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Ala 
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ATT 
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GGC 


GAT 
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ACA 


GAG 
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855 

per* 
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AAA 
AAA 


A AG 


864 
AAG 
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Giy 
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Giu 
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Pha 


Ala 


Lau 


Arg 


Arg 


Lys 


Lys 


Lys 


AAG 


ACC 


373 
ATC 


AAG 


ATG 


332 

TTG 


ATG 


CTG 


391 

GTG 


GTA 


GTP 


900 

ptp 

W 1 w 


TTT 


VjW W 


909 

PTP 
W 1 W 


TCP 

f Uw 


TPr* 

FGlj 


313 

F F C 


lys 


Thr 


1 la 


Lys 


Mat 


Lau 


Mat 


Lou 


Yal 


Yal 


Yal 


Lau 


Pha 


Ala 


Lau 


Cys 


Trp 


Phe 


ccc 


CTC 


927 
AAC 


TGC 


TAC 


938 
GT£ 




PTP 


945 
ptg 


tpp 


app 


954 
AAG 


GTC 


ATC 


963 
CGC 


ACC 


AAC 


972 
AAT 


Pro 


Lau 


Asn 


Cys 


Tyr 


Yat 


Lau 


Lau 


Lau 


Sar, 


_Ser 


Lys 


Yat 


1 ! a 


Arg 


Thr 


Asn 


Asn 


GCC 


CTC 


981 
TAC 


TTT 


GCC 


990 
TTC 


CAC 


TGG 


999 
TTT 


gpp 

U WW 


All] 


1003 

Avj w 




ACC 


1017 
TGC 


TAT 


AAC 


1025 
CCC 


Ala 


Lau 


Tyr 


Pha 


At a 


Pha 


His 


Trp 


Pha 


Ala 


Mat 


Sar 


Sar 


Thr 


Cys 


Tyr 


Asn 


Pro 


TTC 


ATA 


1035 
TAC 


TGC 




1044 
PTG 

W 1 VJ 


Air* 


GAG 


1053 

A AP 


t I w 


AGG 


1082 
ATT 


GAG 


CTA 


1071 
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TTA 


1030 
CTG 
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Giu 
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! la 


Glu 


Lau 


Ly* 
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Lau 


Lau 


AGC 


ATG 


1039 
TGT 


CAA 


AGA 


1098 
CCT 


CCC 


AAG 


1 107 

CPT 

V*W i 


TAG 




1116 
GA w 


AGG 


CCA 


1 125 
CCC 


TCC 


CCA 


1134 
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Sar 


Mat 


Cys 


Gin 


Arg 


Pro 


Pro 


ly* 


Pro 


Gin 


Glu 


Asp 


Arg 


Pro 


Pro 


Sar 


Pro 


Yal 


CCT 


TCC 


1143 
TTC 


AGG 


GTG 


1152 
GCC 


TGG 


ACA 


1161 
GAG 


AAG 
a a vj 


AAT 

AA i 


1170 

GAT 
VIA 1 


ulj w 


CAG 


1179 
AGG 


GCT 


CCC 


1183 
CTT 


Pro 


Sar 


Pha 


Arg 


Yal 


Ala 


Trp 


Thr 


Giu 


Ly* 


Asn 


Asp 


Giy 


Gin 


Arg 


Ala 


Pro 


Lau 


GCC 


AAT 


t 197 
AAC 


CTC 


CTG 


1206 
CCC 


ACC 


TCC 


1215 
CAA 


CTC 


CAG 


1224 
TCT 


- 

GGG 


AAG 


1233 
ACA 


GAC 


CTG 


1242 
TCA 


Ala 


Asn 


Asn 


Lau 


Lau 


Pro 


Thr 


Sar 


Gin 


Lau 


Gin 


Sar 


Giy 


Lys 


Thr 


Asp 


Lau 


Sar 


TCT 


GTG 


1251 
GAA 


CCC 


ATT 


1260 
GTG 


ACG 


ATG 


1269 
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Fig. 18 
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The position in the amino acid sequence 
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Fig. 19 



63A2. AMI 
MUSGIR. AMI 



S3A2. AM I 
MUSGIR. AMI 



63A2. AMI 
MUSGIR. AMI 



S3A2. AMI 
MUSS i R. AMI 



10 2 0 

1 qcffspvwWF Isssajni 



20 30 
HEGRA0EQ& 
PGYVTEHP&I 



40 

y (TEH HFjjfcflM 



50 



51 
5t 



101 
101 



151 
151 



SDWQNFVGRR 
SDWQNFVGRR 



no 




1 VFSLF6N 
IVFSIF6N 



90 100 



120 



130 



aRMHSATSLFil VNLAVAD I M|I TLtWTPFTL|VRFVNSTW 
QRMHSATSLFll VNLAVADIMI1 TLUTPFTlIvRFVNSTW 



ISO 



AQYCSLHVSA 
AQYCSLHVSA 



170 
TO 



180 



MILL 

14^ ^^^^0 

190 200 



HQVIWHPLKP|RISITKGVI VilAVtW 
HQV I MHPLKPlR t S I TKGV I Y|! AV 1 W 



210 



220 



230 



240 



S3A2. AMI 


201 


FSLPttAICOKf. 


FTFfO 


iszntl 


/RSUCLPOFPl 


EPADLFWKYL 


MUSGIR. AMI 


201 


FSlPHAlCQXt 


FTFIO 


fSEQil 


VBSLCLPOFPI 


EPADLFWKYL 



250 

|l 



50 
50 



100 
100 



150 
150 



200 
200 



250 
250 



260 



63A2. AMI 
MUSGIR. AMI 



63A2. AMI 
MUSGIR. AMI 



63A2. AMI 
MUSGIR. AMI 



63A2. AMI x 
MUSGIR. AMI 



270 



251 
251 



301 
301 



351 
351 



401 
401 



2D- USES 


ARVAKKLWLC 
ARVAKKLWLC 


310 


- 320 


IlfalcwfplnI 

LFALCWFPLnI 




350 


370 


ENFf?fflELKAL| 

enfrBelkaiI 




410 


420 




KTOLSSVEPl 

ktdissvepH 



280 



290 
rrm% 



300 



330 



340 



350 



rmnalyfa|fhwfawsstc|ynpfiycwln 
tmnalyfaIfhwfamsstcIynpfiyctcn 



400 




2ft 23*. 



430 



440 



450 



300 
300 



350 
350 



400 
400 



450 
450 



